Evidence that intrarenal dopamine acts as a paracrine substance at the renal tubule.
Dopamine is synthesized within the kidney and dopamine 1 (DA1) receptors are associated with the proximal tubule. In pharmacological doses, dopamine increases renal blood flow and sodium excretion. It is possible that dopamine formed intrarenally acts locally via renal dopamine receptors to control renal function. We investigated the possible paracrine action of renal dopamine by intrarenal administration of a specific DA1 antagonist, Sch 23390, in doses confined to the kidney in conscious uninephrectomized dogs (n = 5) in metabolic balance at a sodium intake of 40 meq/day. Changes (mean +/- SE) in renal excretory and hemodynamic function in response to cumulative infusions of several doses of Sch 23390 (0.01, 0.1, 1.0, 5.0, and 10.0 pmol.kg-1.min-1) were studied. Sch 23390 at 0.01 pmol.kg-1.min-1 did not cause any changes in urinary flow rate or sodium excretion. Sch 23390 in doses from 0.1 to 10.0 mol.kg-1.min-1 caused a significant dose-dependent antidiuresis (F = 44.9, P less than 0.0001) and antinatriuresis (F = 42.1, P less than 0.0001) and a decrease in fractional sodium excretion (F = 44.2, P less than 0.0001). No changes in estimated renal plasma flow, glomerular filtration rate, plasma aldosterone concentration, plasma renin activity, or systemic arterial pressure occurred with any dose of intrarenal Sch 23390 infused into the renal artery. Rebound diuresis and natriuresis occurred after cessation of the DA1 blockade.(ABSTRACT TRUNCATED AT 250 WORDS)